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Abstract. This research analysed attitudes related to food waste sustainability and estimated 
amounts of animal origin food waste and food packaging waste discarded in Serbia. The field 
survey covered 494 respondents from Belgrade, Serbia. Results present their degree of 
agreement with nine selected food waste sustainability statements and their reported quantities 
of discarded animal origin food waste and food packaging waste. Our study showed 
respondents have a higher rate of agreement related to the negative social and environmental 
dimensions of food waste, while they have no opinions associated with the economic 
dimensions. Regarding animal origin food waste quantities, it is estimated that households 
dispose around 200 g of waste every week (11.3 kg per year) and slightly under 30 different 
pieces of food packaging. On an annual basis, 7,234 tons of CO2 emissions can be associated 
with animal origin food waste and 706.4 tons with food packaging waste in Serbia.  
1.  Introduction  
It is a common belief that size of a household influences the amount of food waste discarded [1]. One 
of the main reasons is that different household members prefer different types of food and 
consequently produce more food waste [2]. However, when it comes to household members, homes 
with more members actually produce less waste per capita [3]. Therefore, four household factors that 
determine food waste are size, income, demographics and culture [4]. When it comes to determination 
of factors that affect food waste performance from purchasing to eating at home, Schanes et al. [5] 
point to the following: purchase planning and patronage, food storage, cooking habits, eating and 
managing leftovers. In consumer societies, various exaggerations influence food waste such as 
overbuying [6], purchasing oversized packaging [2] and cooking too much [7].  
Sustainability as a modern concept consists of three pillars – social, environmental and economic 
[8]. The food industry recognizes “zero waste” as a food waste management idea that is overseen as an 
environmental objective leading to a more sustainable society and economy [9]. Therefore, besides the 
environmental dimension, food waste also has social and economic impacts [10]. Finally, looking at 
the Sustainable Development Goals [11], food waste is recognized as a hot topic where target 12.3 
aims to halve per capita global food waste at retail and consumer levels and reduce food losses by 
2030 [12].  
The aim of this study was to analyse respondents’ sustainability beliefs related to food waste in 
Serbia and to calculate the amount of household wastes deployed from different animal origin foods 
and types of related food packaging. Also, we quantified CO2 emissions from animal origin food waste 
and food packaging waste. 
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2.  Materials and methods 
Field research on food waste from the households in Serbia was performed during the first half of 
2018 covering 494 questionnaires that were further processed [13]. The questionnaire was created 
taking into account published research on food waste [14-17]. 
Attitudes related to food waste were rated using a five-point Likert scale from 1 “strongly 
disagree”, 2 “disagree”, 3 “no opinion”, 4 “agree” to 5 “strongly agree”. Also, respondents were 
requested to indicate the frequency and the amount of food groups discarded in the last seven days, 
and the animal origin of the food, namely (i) fish and/or meat, or (ii) dairy products, which were 
further analysed. Animal origin food packaging waste generated in households was deployed in terms 
of tetra-pak packaging (associated with dairy products such as milk and yoghurt) or polyethylene films 
and paper (wrappers) used for packaging cheese, meat and/or meat products. Four frequency options 
were available as follows: every day (recorded as 7 times), 3 times per week (recorded as 3), 2 times 
per week (recorded as 2), and once a week (recorded as 1). Quantity of food waste was evaluated in 
handfuls of food waste, estimated as 20g or 20mL [13] or “zero” if they did not consume/discard this 
type of waste. Quantity of food packaging waste was evaluated in units of packaging or “zero” if they 
did not purchase/discard food with this type of waste. Weight measurement of typical representatives 
of each type of food packaging was performed at the Faculty of Agriculture with the following data 
(tetra-pak packaging – 27.0 g, paper and plastic wrappers – 2.5 g). 
In order to calculate the global warming potential (GWP) associated with this type of food waste 
and packaging, the following assumptions were applied: (i) bearing in mind that food wastes from this 
urban city (Belgrade) are disposed at municipal landfills with no recycling, emission production was 
estimated as 0.513 kg CO2/kg food waste; (ii) tetra-pak packaging – 0.045 kg CO2/kg food packaging 
waste; (iii) plastic wrappers – 0.071 kg CO2/kg food packaging waste; (iv) paper wrappers – 0.035 kg 
CO2/kg food packaging waste. GWP data were extracted from ©CCaLC and Ecoinvest databases [18].  
3.  Results and discussion 
3.1.  Demography  
Demographic characteristics show that females were the prevailing respondents (305 respondents, 
61.7%), slightly above half of the respondents were below 35 years of age (258 respondents, 52.2%) 
and the majority of respondents (274 respondents, 55.4%) reported having at least four household 
members [13].  
3.2.  Sustainable attitudes  
In order to enlighten our knowledge of respondents’ attitudes towards food waste sustainability, nine 
statements (three statements related to the environmental dimension, three related to the economic 
dimension and three associated with the social dimension) were extracted and further processed from 
the research on household food waste in Serbia [13].  
The environmental dimension shows that respondents see food packaging as a bigger problem than 
food waste, they feel disturbed by the amount of food being wasted and the wasted resources needed 
for food production, but they have no opinion whether food waste is an environmental problem due to 
food’s biodegradability. The social dimension comprised of statements that respondents have a bad 
conscience when they waste food, they feel guilty because some people do not have enough to eat, but 
have no opinion whether food they waste would help undernourished people. The economic dimension 
was associated with no opinion about the cost of food thrown away, regardless of whether respondents 
buy more than they plan during sales/promotions and whether they buy only from their shopping lists. 
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Figure 1. Sustainable attitudes towards food waste 
Likert scale: (1) “Strongly disagree”, (2) “Disagree”, (3) “No opinion”, (4) “Agree”, (5) “Strongly agree  
 
Table 1 shows amounts of self-reported total animal origin food waste/food packaging waste 
(N=494), per household and discarded in the last seven days. It can be observed that every second 
household discards more dairy products than meat or fish. It is assumed that half of the households 
discard this type of waste (dairy), and if they do, the amount is around 218.1 g (67.1 g per household 
member) or around 11.3 kg of food waste per year. Among 11 types of different food categories 
wasted in Serbia, quantities of discarded dairy products ranked fifth while fish and meat quantities 
were ranked ninth [13]. When it comes to food packaging waste, Table 1 shows that only 5% of 
respondents reported they did not discard food packaging waste. Speaking of numbers, below 30 
pieces (around nine per household member) of different food packaging waste associated with animal 
origin food are discarded weekly. Innovative food packaging is recognized as an emerging future 
research perspective [19]. 
Taking into account the results from this study and the number of households in Belgrade and 
Serbia [20], we estimate that around 3,437 tons of animal origin food waste is annually discarded from 
Belgrade or 14,101 tons in Serbia. Regarding food packaging waste, the same calculations bring us to 
3,723 tons of food packaging waste annually discarded from Belgrade or 15,275 tons in Serbia. 
 
Table 1. Amount of self-reported animal origin food waste and food packaging waste in total 
(N=494), per household discarded in the last seven days (modified from [13]) 
 
Food category  
Quantity per 
household, [gr] or 
[mL]  
Number (%) of 
zero wasters  
Dairy products  144.0 ± 364.1 265 (53.6%) 
Fish/meat 74.1 ± 212.6 345 (69.8%) 
Total amount of food waste per household 218.1 ± 482 234 (47.4%) 
Food packaging category  
Quantity per 
household [pieces]  
Number (%) of 
zero wasters  
Paper wrappers 12.7 ± 20.9 115 (23.3%) 
Plastic wrappers  9.4 ± 18.8 168 (34.0%) 
Tetra-pak packaging  6.7 ± 9.2 82 (16.6%) 
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Although meat and dairy products play an important role in human diets, they are associated with 
large amounts of greenhouse gas emissions during their life-cycle when compared to other foods of 
similar nutritive values [21, 22]. Based on the results from this study, further assumptions bring us to 
1,763 tons of CO2 emissions associated with annual animal origin food waste discarded in Belgrade 
and 7,234 tons in Serbia. When it comes to food packaging waste associated with this type of food, the 
CO2 emissions are 172.2 tons in Belgrade and 706.4 tons in Serbia. 
4.  Conclusion  
This study builds on current knowledge of the overall environmental impact of animal origin food 
waste, as it is based on analysing reported data on food and food packaging waste in Serbia. Also, it 
provides a snapshot of respondents’ attitudes towards the sustainability of food waste. Finally, this 
study shows that promotion of sustainable beliefs could help households improve their food 
management and decrease their quantities of animal origin food and food packaging.  
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